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IN THE CLAIMS: 



This listing of claims replaces all previous listing of claims. 



RECEIVED 
CENTRAL FAX CENTER 

ocmaos 



1 . (Curremly Amended) A radiation polarizer for maximizing a transmission of a 



Erst polarization state while minimizing a reflection of the first polarization state, and for 
minimizing a transmission for an orthogonal second polarization state while maximizing a 



reflection of the second polarization state, said polarizer comprising: 
a substrate; 

at least one anti-reflection coating layer communicatively coupled to said 



substrate; and 



at least two nanostructures communicatively coupled to said at least one anti- 
reflection coating layer thereby forming a layer of nanostructures: 

said at least two nanostructures each including a metallic and dielectric 
combination, said metallic and dielectric of said combination being located .adjacent each 
other, said metallic having a short surface and a long surface, said dielectric extending only 
partially along said long surface of said metallic: 

ftt - lcflst two groov e layer s? wherein each on e of - sa id- at least two groov e lay ers 

art-l east one di e l e ctric sub s tantially betwe e n said su bstr ate and said at l e ast two 



wherein a-Bemfnt miefttive coupling b e tw e en^aeh - on e- of said groo v e layers 
and th e- rospoorivo - ono of said nanoGlruo fctfes said nanostructure layer polarizes the radiation, 
wherein the radiation has - an - elcciric field onhogonal - to said at leasttwo groov e-l a yers? and 
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wherein the radiation has a wavelength in a range of about 250 nm to less than abeut-a 
miorowavo wav e l e ngth 30 microns . 



2. (Cancelled) 



3. (Currently Amended) The radiation polarizer of claim 1, further comprising at 

least one protective layer formed atop said at least one substrate, said at least one anti- 
reflective coating, s aid nanostructur e s, a nd-s aid groove lay ers- and said layer of 
nanostructures. 



4. (Currently Amended) The radiation polarizer of claim 1, further comprising at 
least one protective layer formed beneath said at least one substrate, said at least one anti- 
reflective coating, said- nanostructur e s, an d-said-gre ovo layers a nd said layer of 
nanostructures . 

5. (Cancelled) 

6. (Cancelled) 

7. (Currently Amended) The radiation polarizer of claim 1, wherein at Teas t one 

of - S - a i d groov e lay e rs compris e s each of said nanostructures of said layer of nanostructures 

includes a dielectric having a lower conductivity than th e r e sp ecd-v o - ono of said metallic of 
said nanostructures. 
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S. (Cancelled) 

9. (Cancelled) 

10. (Currently Amended) The radiation polarizer of claim 9 1, wherein the 
dielectric is partially composed of a non-air dielectric. 

1 1 . (Currently Amended) The radiation polarizer of claim 1, wherein each of the 
nanostructures comprises at least one selected from the group consisting of a plurality of 
w ir e s, a plurality of gratings, a plurality of pillars, and a plurality of rising shapes. 

12. (Currently Amended) The radiation polarizer of claim 11, wherein each of the 
plurality of said nanostructures may be substantially parallel to each other of the - plurality ^ e f 
said nanostructures. 

13. (Original) The radiation polarizer of claim 1, further comprising at least 

one etch stop layer that separates at least one of said at least two nanostructures from said 
substrate. 

14. (Currently Amended) The radiation polarizer of claim 1, wherein a first of 
said nanostructures is separated from a second of said nanostructures by at least one selected 
from the group consisting of at l e asi ^ ono spacer lay e r, at l eas t - ono buff e r lay e r, a nd-fet4&a3t 
ono e tch stop lay e r air, vacuum and dielectric maierial . 
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15. (Currently Amended) The radiation polarizer of claim 1 , wherein each 
metallic of each nanostructure of at least - one of said - nanostructures comprises a height in a 
range of about 50 nm to about 250 nm. 

16. (Currently Amended) The radiation polarizer of claim 1, wherein each 
metallic of each nanostructure of*at4eastrone^aid^a : i : iostTttetures comprises a width of about 
30 nm. 

17. (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise a transmissivity of greater than about 97%, and an extinction ratio of greater than 
about 40dB. 

IS. (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise 1 SO 6 of effective polarization separation in a space of less than about 0.2 mm. 

19. (Original) The radiation polarizer of claim 1, wherein said nanostructures 

comprise an acceptance angle of up to about +/- 20°. 

20. (Currently Amended) The radiation polarizer of claim 1 , wherein each 
nanostructure of each of said nanostructur es said layer of nanostructures comprises at least 
one selected from the group consisting of a rectangle, a trapezoid, a semicircle, an oval, a 
convex hull, a stepped set, and a pillar. 
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21. (Original) The radiation polarizer of claim 1 , further comprising a 

multilayer anti-reflective coating communicatively coupled to at least one of said at least two 
nanostructures. 



22* (Currently Amended) A method for providing at least one of radiation 

polarizer and beam control, comprising: 

communicatively coupling at least one anti -reflection coating layer to a 



substrate; 



communicatively coupling at least two nanostructures to at least one of the at 
least one anti-reflection coating layer thereby forming a nanostructure layer, said at least two 



nanostrucmres_each including a metallic and dielectric combination,_said metallic_and 
dielectric of said combination being located adjacent each other, said metallic ha ving a short 
surface and a long surface, said dielectric extending only partially along said long surface of 
said metallic ; 



- ■ respective on e of th e at lead two nonostructures at 



least two groov e lay e rs; 

-prevtd-i ng, -s ubstantially b e tw ee n ‘ Sa i4-s ubstrato and said at l e ast - tw o-^oove 

lay e rs r a - p hffati-ty-o fdiclectrics - said - plurah^ of c he l e e t T ios having a r e fTacti ve^mdox-greutor 
than - on e ; 



coupling the at least two groove layers and th e at l east-tw o nanostructur e s 
nanostructures of said nanostructure layer to provide a pass wavelength in the Tange of about 
250 nm to 30 microns; and 

allowing for an examining of radiation having a wavelength in a range of 
about 250 nm to less than about a microwave wavelength, and havin g- an electric fi e ld 
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, by allowing for a passing of the radiation 



through said coupling - of the - at least - two groove layers and the at least two nanostructures 



nanostructure layer and by allowing for a reflecting of the radiation from said coupling of the 
aHeast - two groove layers and at least two nanostructures said nanostructure layer . 



23. (Currently Amended) The method of claim 22, further comprising providing 

at least one protective layer atop the at least one anti -reflective coating, tho - nanostruotures ^ 
and-th e gro ove- lay e r s and the nanostructure layer . 



24. (Currently Amended) The method of claim 22, further comprising providing 
at least one protective layer beneath the at least one anti-reflective coating, the 
g anootru etoe a — and - lh e- groo ^ o laye rs and the nanostructure layer . 

25. (Cancelled) 

26. (Cancelled) 

27. (Currently Amended) The method of claim 22, further comprising orienting 
each of the nanostructures substantially parallel to each other of the nanostructures. 

28. (Original) The method of claim 22, further comprising separating at least 

one of the at least two nanostructures from the substrate by at least one etch stop layer. 
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29. (Currently Amended) The method of claim 22, further comprising separating 

a first of the nanostructures from a second of said nanostructures by at least one selected from 
the group consisting of at least one spacer layer, at l e ast on e- bt »gfep- kyor, and at least on e etch 
stop layor air, vacuum, and a dielectric material . 

30. (Currently Amended) The method of claim 22, further comprising composing 
said metallic of each nanostructure of the layer of nanostructures to a height in a range of 
about 50 nm to about 250 nm. 

3 1 . (Currently Amended) The method of claim 22, further comprising composing 
said metallic of each nanostructure of die layer of nanostructures to a width in a range of 
about 30 nm. 

32. (Original) The method of claim 22, further comprising composing the 

nanostructures to an acceptance angle of up to about +/- 20°. 

33. (Currently Amended) A radiation controller, comprising: 

means for communicatively coupling at least one anti -reflection coating layer 

to a substrate; 

means for communicatively coupling at least two nanostructures to at least one 
of the at least one anti-reflection coating layer thereby forming a nanostructure layer , wherein 
at least one of the at least two nanostructures is comprised of a plurality - oj ^anestruotures a 
combination of a metallic clement and a dielectric element, each nanostructure of the 
plurality metallic element having a height in a range of about 50 nm to about 250 nm, and a 
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width in a range of about 30 n m. wherein said metallic and dielectric of said combination 
being located adjacent each other, said metallic having a short surface andajong surface, 
said dielectric extending only partially along said long surface of said metallic : 

li tiall - y - lo a - r e speotivo ono of the at least - tw o 

nanostructures at least two groove layers; 

means tho at - least two groove layers and the at least two 

nanostructure s to provide a pass wavelength in the range of about 250 nm to less than about a 
microwave wavelength; 

means for providing substantially between said substrate and said at loast two 
groovo layer s nanostructure layer a plurality of dielectrics, said plurality of dielectrics having 
a refractive index greater than one; and, 

means for allowing for examination of radiation having a wavelength in a 
range of about 250 nm to 30 microns , and having ati electric field orthogonal to the at least 



34. 



(Cancelled) 



35. 



(Cancelled) 



36. (Original) The controller of claim 33, further comprising means for 

orienting each of the nanostructures parallel to each other of the nanostructures. 
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37. (Original) The controller of claim 33, further comprising means for 

separating at least one of the at least two nanostructures from the substrate by at least one 
eLch stop layer. 



3g. (Currently Amended) The controller of claim 33, further comprising means 

for separating a first of the nanostructures from a second of said nanostructures by at least 
one selected from the group consisting of nt - l e as t- onc spac e r lay e r — at - Icast on e buff e r -l a yer? 



: air, vacuum and a dielectric material. 



39. (Currently Amended) A monolithic optical device, comprising: 

optical radiation; 

an optical radiation processor, comprising: 
a substrate; 

at least one anti -reflection coating layer communicatively coupled to said 

substrate; 

at least two nanostructures communicatively coupled to said at least one anti- 



reflection coating layer forming a nanostructure layer, wherein at least one of said at least two 
nanostructures comprises a plurality of nanostructur e s combination of a metallic and a 
dielectric , each metallic having a width in the range of about 30 n m. wherein said metallic 




-li- 



PAGE 13/16 * RCVDAT 10/24/20064:09:21 PM [Eastern Daylight Time)* $VR:USPTO-EFXRF-6/42* DNIS:2732308* CSID: * DURATION (mm-ss):0M4 




Oct-24-2006 04:11pm Frora-REED SMITH LLP 



T-253 P.014/016 F-790 



Serial No.: 10/644,643 

Filed: August 20, 2003 

Our Docket: 02-40 151- US/S S3 1 97 . 200 1 3 

Page 12 of]4 



two groov e layers , said plurality of di e l e om es- having a rofraotivo index greater than on e , 

wherein ft - oomnrmnicativ e couplin g- b e twe e n e ach on e oi -s aid groov e lay e rs and 
th e - r e sp e ctiv e on e-of-sai d nanostructur e s said nanostructure layer polarizes die radiation, 
wherein the radiation has a wavelength in a range of about 250 nm to 30 microns. 
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